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ABSTRACT 



Two groups^E six children (aged 9 and 10 years) were 
given either traditional remedial reading treatment or behavioral 
therapy consisting of the Staats motivated Action Beading Technique* 
The method involved positive reinforcement for correct responses 
during three phases of instruction: individual word phase, oral 
reading phase, and silent reading and comprehension phase* Both 
dyslexic and non-dyslexic Ss receiving the behavioral ijitervention 
significantly improved in reading* achievement to approximately the ^ 
same d-egree, and the dyslexic Ss improved in several perceptual and 
attentional measures as well. Results supjported the theory that 
dyslexia can be viewed as a function of deficient learning history* 
(Aut^or/DB), . 
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A BEHAVIORAL EKPERIMS^iTAL ANALYSIS OF DYSLEXIA 



Dyslexic children learn adequate reading, skills , if all, only 
with great difficulty. Dysle:^ics and other children with s-^vdre reading 
problems comprise 15^ of the school-ag^ population (HEW, l^dji). It is ^ ^ 
often suggested that such children remain dyslexic in spite training 
(Critchley, 1970). Therefore, they are expected' always to hav^. deficient 
perceptual and attentional skill^,, uneven ability to concentrat^. and' 
labored reading.. Dyslexia is widely believed to be a neui-ologi^ problem 
stemming from a genetic origin (Critchley,. 1970), from a developipi^tal 
lag (Bender, 1957,1959; de Hirsch, 1963? Drew, 1956), or from minimal 
brain damage (KsNd & Pasamanick, 1959; Myklebust & Boshes, 1971; Pi»^htl & 
Stemmer, 1962) or a combination of such" factors (Inf^ram, Mason & . Bla tj|burn , 
1970; Rabinovitch, 1959; Silver & Ha^n, I96O). ■■ >^ 

Empirical .studies. on dyslexia find several associated deficits 
with some regularity. The cardinal asoect- is inability to read normallyV- 
in a child with adequate 'intelligence, despite conventional instruction^,^ 
and socio-cultural opoortunity (World Federal of Neurology, 197O). Among*- ^ 
problems with reading, dyslexics make particular types of errors more 
.frequently than normal children, such as revei-sals, transpositions and 
rotations in reading, writing and spelling tasks (Critchley, 19?0; do 
Hirsch, 1957; Ginsburg & Hartwick, 1971; Money, 1962; Myklebus & et al.. 
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I97I;. Silver & Hagin, I960). Comparatively vrorse performance on the 

*. • • • ' 

. Verbal scales of t^i^^^Jisler Intelligence Scale for Children (WISC) 
is generally found (Ackerman, Peters & Dykman, 1971; Doehi^^ing^ I968; 
Myklbust Bannochie & KiJ-len,, I97I ; Rabinovitch, Drew, de Jong, Ingram 
& Withey, 195^) • Poor perceptual skills and deficient attention span t':-:':;!^ 
and focus are also commonly reported for dyslexics (Bender, 195^5 Doehring, 
1968; Dyk 'nian et al, , 19?1; Fuller, 196^; Ingram et al., 1970; Silver & ' 
Hagin, I96O; Stavrianos, 1971; Tjossem, I962). 

The first author (Collette-Harris , 197^) has applied a learning 
' analysis to the behavior of dyslexics and advanced t'he idea that an 
inadequate learning history could more profitably explain the verbal, 
attentibnal-perceptua'l and readi*ng deficits characteristic of dys]||exics. 
If th'is analysis is correct, it would suggest that these deficit^ need 
not be permanent but should be modifiable through the "appropriate 
application of learning procedures. Recent behavfor modification studies 
demonstrate the successful application af techniques developed from 
learning theory to a wide range of behaviors. While behaviors peripheral 
to the desired end set of skills were often targeted in the early phase 
of this research, emphasis now is shifting from* disruptive behavior (Martin, 
Burkholder, Rosenthal, Tharp & Thqrhe, I968; Meichenbaum, Bowers & Hoss, 
1968; O'Leary & Becker, 19.67) to more specific desirable behaviors, such 
as- correct responses on cognitive tasks (Smith, Brethrower & Cabot, I969), - 
aoademic 'tasks (McKenzie, Clark, Wolf, Kotheru & Benson, I968; Nolen, . • 
Kun20lman^& Harinpr, I967; Wo'lf, Giles & Hall, I968), attention span (Warner 
& Guy^r, 1971) and readint^ resoonses (Ryback & Staats, I97O). Although 
behavior modification is boinp; used to increase adequate academic 
peYfomlance of children vdth learnln/r disabilities (Bradfield, I97I; 
O'l^ary & O'Leary, 1972), its tremendous potential as a research tool to 
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investigate the learning process arjci disability syndromes has not\been 
tapped 

The present research was undertak^less to demonstrate the efficacy 
of behavior modification techniques or learning principles than to explore 
the nature of a cormon and crippling deficit vddely believed to be of neu'ro- 
^ logical ofigin. Learning theory 'and the particular cognitive .behavior . - , 
modification technique used were therefore not at.issue; instead, empirical 
knowledge on the behavioral, syndrome of dyslexia was sought. Previous . 
research based on' the assumntion that dyslexiCs continue neurologically 
handicapped despite apparently successful reading training (Critchley, 
1970) -.has proliferated compensatory remedial techniques which foster per- 
petua-Uon of the "syndrome. A circtllar progression of perceptual inadequacy, 
for example, can be suggested to result from! methods which teach a child 
with marfTlnal perceptual skills through alternative cha-nels, sacrificing 
further opportunity for ' improving his inadequate skills. The present 
study tests the assumption that djrslexic behavior is sub.iect to the laws 
'of learning and seeks to explore the associational, correlational or- 
causative nature of the majpr elements of the syndrome. The specific 
hypotheses explored in this study are that the deficiencies characterized 
as central in dyslejda, Underachievem^nt in reading, limited attention 
span and poor visual and auditory perceptual ability can be improved 
through the application of a functional reinforcer system. 

Ordinarily, roscaitli cn dyslexia has been content to show that under 
some extraordinary conditions or method, reading improvement can be 
demonstrated. Uncertainty over questionable diagnoses is quelled by 
extensive evaluations of the dyslexics on tests tapping those ;central 
deficiencies listed above, before the experimental mnninpulation. After 



the experiment, tests are don© to det^rainp "whether reading /ability is 
improved. *The other ma jor'^indlces of dyslexia are not exai/ined. The 

L ' ' ' / ■ 

reason for this naVrowly circumscribed approach becomes apparent when 
the underlying assumptions deriving from the- n^uroloRica-l viejwNif dyslexia 
are made? explicit. If inability to read results from i/purological, fixed, 
organic factors (stemming from genetic, brain-damage , /or co^ical. immaturity 
origins), reading training is not expected to alter ^he neurological 
status. At best,' perhaps through the use of more adequate channels, a 
compensation can be achieved. Nonetheless, the dyJlexic child is expected 
to stay dyslexic (Critchley, 1970), with continuegi short attention span, 
poor visual and auditory perception and-unevon al/ility to concentrate. 

On the, other hand, if dyslexia results fro|n an inadequate learning 
and reinforcement histroy, ratheKt^han from gen&tic or biological vari- 
ation, the ma jor. deficiencies of the syndrome ifiust be subject to the laws 
of learning. Therefore, if these behavioral d'eficits are functional rather 
than organic, we may examine them after the experimental manipulation to 

determine their correlational, invariant or associative nature. To the 

f 

degree that these deficits are functiona;L, ahd< importantly associated 
with reading acquistion, successfnal cogPitiv/ behavior modification of 
reading should produce imorovement ip^ attentional and perceptual ability 

also* * / 

Experimental elements * of ten lacking jjn behavior modification studies 
are the judicious use of well-natched -controls in between-sub jects dosiprns, 
carried out afte?: stable baseline measures, full asymptotic performance, 
and reversals of independent Variables, The present rdsoarch attempts 
•to meet- these experimental considerations, as well as the caveats noted 
by Baer and his colleagues (1968) and by ijanloy (1971), and by 6'Loary 
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and Drahman (1971), such as the ne6essity of a well-validated token 
reinforcement method with explibi't procedures, well-defined contin- 
Renciesand Important, relevant 'target behaviors. This ds accomplished 
bv utlliziiif? the Staats Cognitive behavld> modification procedure ^ ■ 
to attempt to alter the various behavior deficits of the oxper- 
„ imonUl sub.jxjts. It is sometimes objected that the diagnostic^ckt- 

egories employed in..dyslexia studios are so broad and vague as to 
. prevent Knowl^edgp of the generality and apolicability of the findings. 
Therefore, in tfto present study, dyslexia is- narrowly construed, 
-with explicit oper^onal guidelines for the inclusion of subjects. 
Tentative reirarts wtho'i^^such guidelines are frequently discarded 
out of hand by other workers in the field who objff'ct that the target 
population was merely learning disability children, Qr those who in 
fact have subnormal IQ's. . \^ , , 

The Staats token reinforcement method was given to matched 
groups of dyslexic and nondyslexic reading-retarded children. In 
addition, two other matched groups recoivod reading training in a 
non-affiliated, private, e-lectic reading clinic, thereby permitting 
compArisons of the differential effects of behavior modification 
versus traditional methods, for dyslexics and normal children of matched 
IQ with no outstanding problems other thon very poor reading. Beyond 
indices of re.ading ability, standardized tests of visual, auditory, 
attentional, and perceptuaUmotor ability were administered toVall 
subjects prior and subsequent to the exporiment. 
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Subjects 

Six expBrimontal .(token reinforcement) subjects and six control 



(roadinR clinic) subjects participated in the project. Three of 
the six subjects under each condition were dyslexic (TRD' and. RCD) , 
with the remaining throe nondyslexic (TRND and RCND) as defined 
below. Three of thq experimental subjects .were referred by a state 
diagnostic and referral arrency for learning disabilities and three 
by school counselors • The six cotitrol subjects had enrolled in a 
private, rom^dial roading^J^^nic with an eclectic, individual-con^ 
tered readinf^ approach. All subjects vyero tested in a ro6m in the 
same building wher? tho trainintr was held by an examiner. Sxperi- 
mentors were blind with resjiect to test scores and diagnostic condition 
The experimental grovljD was .comprised of three males and tnreo felfnales 
with mean age 9.11 years and V/ISC IQ, 101; , the control group, con- 
sisted of six maids with a mean age of 10.3 years and l^SC IQ, 100.83. 
Experimental and control' subjects wefre matched for a^e. Full Scale 
^ Wechsler IQ» and degree of reading retardation as determined by the 
^Spacho Reading Diagnostic Tost and. the lOQ Word Tost developed bv 
Staats (196^). The experimental group averaged' 19«3 months below * 
expected roadinp; level, while the control group averaged 17.1 months 
belov;, ^ 

Diagnosis as dyslexic was based primarily on an average Per- 
centual Ago t^-oelve or more hionths bdlow Mental Age as determined by 
'Wise pprformanco. Percoptual Ago was dotorminod by averaging scores 
on tho two Auditory subtpstg, two Visual oubtnntSf and the Komory 
for Designs subtest of the Detroit T'^sts of Learning Aptitude (Baker 
& Leland, 1959)* Other criteria used were severe re/iding retardation 
(achi^^vod roading score more than one year below expected level and 
school failure in readt^) tho Bender Gostalt Test, clinical evaluation 
(nrojoctivo tosting, hindwritinf^, HaVris Tosta of Uteral Dominonco), 



"I : 



discrepant Verbal and Performance scores on th^e '/JISC, characteris- 
tic pattern on the Digit Symbol and Coding subtests, and pediatric 
neurological examination (where available). 

One QXceotion to these restrictions occurre!^ in the 'dyslexic 
experimental trroup, a subject whose Perceptual Age was only 6.k months 
below his Mental A(?e. The subject was a certified learnint^ dis- 
ability case with a two' and one half year readinlg retardation, extreme- 
ly immature Bender performance, charactorl^stic dyslexic ■ handwriting 
(irregular letter sio, formation, pressure on, pencil, directionality 
and roveVsals), and (rroatly reduced visual perceptual scares. ^ Per- 
ceptual Age quotient did not reflect the severity of his deficiency 
because His more nearly age-equivalent auditory ' subtest scores wero 
averaged with the low visual subtest scores. 

^ —Individuals scoring above *80 or below 20 on the 100 Word Test 
were npt included in tho study; those scoring below 20 wero considered 
essentially to be non-roadors for whom intervention on more elementary 
cognitive skills would have been necessary. Exclud'^d ^f rem considera- 
tion from either group were children whose reading retardation could 
be ascribed to primary me^ntal retardation, frank organic j^nvolvemont, 
emotional disturbance or sensory impairment. 

fexperimentors 

The exporimonters, or instructional tochniciansd-T's) , were under 
gradua.te.and f^raduato sludents from tho omployment llstc Of tho Univer- 
sity of Hawaii who wero paid tZ.OO por hour. Their training took placo 
over several sessions la^Ung an hour, and one half, under the super- 



vision of the second author. Continued supervision of the I-T's was 
guided and standardized by the use of a checklist (Staatset al, , 196?). 
The training included some experience in actually administering the 
mateiAals, observing a trslined I^T through a one-way mi>TOr, and 
'listening to tapes of previous exoerimental sessi|E)nSt ' 

Instruments 

The 100 Word-Test consisted of 100 words randomly selected from 
the reading materials (425^ different words) used in the experimental 
sessions* Prior use, validation, and complete descriptions of this 
test have aopeared in the literature (Staats et al., 196?; 19^9; 
back & Staats, 1970) • The Spache Reading Diagnostic scales were used 
to assess r'^ading achievement. The particular scales used included 
Word Recognition, Instructional Level, and Indeoendent Reading Level. 
> From the' Detroit Tests of Learning Aptitude the Auditory Attention for 

Words, Visual Attention for Objects, Designs, Auditory AJ^tention for 

•» ^ 
Syllables and Visual Attention for Letters subtests irjere administered 

as both pre- and posttests. As protests only, the Bender Visual Motor 

Gestalt test (Bender, 1969) and the Draw-A-Persort Test (Goodenough, I962) 

were administered-. 

Relnforcer system for the behavior modification procedure, r^^dinf^ - 
materials and rrocodurns 

Complete descriptions of the systems, materials, and procedures 
have apWred in the literature (Staats et al., I965, 1967a, 1969; 
Ryback & Staats, 1970) and are alsp described ^fully in a manual (Staats,^ 
Van Mondfrans & Hinke, 1967). For continuity, however^ however, a 
brief description vail bo offered h^re. Three diffor6nt color tokens 



(poker chips) worth l/lOth, l/>th'br 1/2 of a cent -were given to the • 
subject contingent on different reading beharviors, redeemable for either 
cash or a ti^e-choseh p;ift at the end of the hour long sessions. The ^ 
.materials were developed from SRA (Science Research Associates) Reading 
laboratories at grade levels 1-2 through ^-D, with differing numbers 
/ of stories at each l^vol to control for the systematic rate of intro-, 

' --^^ duction of new words. -Materials were grouped iif terms af the three i 
plta^s of the\Staats procedure for the lesson. ^ 
^ - _ In^^first ohase, the Individual l^rd Phase (IW), single 

typed words were^^ on three by five" inch cards- in succession re- 

peatedly ■ until a critorl^m.^,{^ correct,^ unprompted response 
occurred. Correct reading of^U^^^ the first trial resulted in 

r§ceiDt of a mid-value token; later corriscV^i^empts earned a low-' 
value token. In the second phase, the Oral ReadinR^-^^ (ORP) , * 

paragraohs composed of words from .that lesson and previou^^i^s sorts 

« 

were presented sinfrly in succession until a criterion of one co 
unprompted reading occurred, rewarded with a hip;h-value token. Correc 
reading of the paragraph on a later trial was ■ arded with a mid-value 
token. The third phase of the lesson was \,ho Silont Headinp:\ind Com - 
prehension Phasp (SRP). The entire story vras presented on ^ typed sheet 
- to the subjects who read it silently and then answered written compre- 
hens-^on questions. Each correct response was rewarded with a high- 
value token. The subject received a mid-value token for resnonses cor- 
rected a-fter re-reading the arnronriate oaragranh from the story. At 
intervals of 20 lessons, all new words presented in the previous 20' 
lessonf? wore orrsented sinrly in the same manner as the words in. the 
IWP. In this Vocabulary Review, unoromnted correct reading <5f the stim- 

Er|c iO 




ulus ' words was rewarded with a mid-value token if the resoonse •occurred 
on the first trial for that word. If the ward was later read correctly 
after^l^ving been missed initially , ,a . low- value token was awarded* 
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While less controlled and iiniform, r'^adinfi^ clinic procedures 
typically involved one third of the hour being spent on phonics, one 
third on basal reader and comorehension work and one third on either 
slp^ht vocabulary or SRA Laboratory work. Each child particular /pro- 
gram was supervised by the clinic director, after an extensive diag- 
nostic testinp; and tailored to his particular deficiencies, resulting 
in. an eclectic and variable orogram from child to bhild. Most subjects 
in the control condition spent a portionr of their tutorial hoar 
readine: silently in basal readers at their level of achievement, in 
prop^ramTied workbooks stressinf^ ohonios analysis skills, in SRA Labor- 
atoy work, in audio work such as fcanguafre Master exercises, with Dolch 
basic sis:ht vocabulary .words and in oral reading. In addition, 3everaL 
children who displayed marked difficulty in percootual and attontional 
tasks worked in various enrichment prop;rams such as the Frostig 
Progra.m for the Development of Visual Perc^ntual Ability and the Lin- 
demood Auditory and Oral Perce]5tual Enrichment Kit, Gattogno color 
lapfj;uage -art materials, tactual-kinesthetic, tachistoscopic -materials , 
etc* t Precise specification of number -of reading responses i,n partic- 
^ula^i^^^s^im^ situations is not^possible due to the lack of ^ program 
.and con^^"t specificity and^ inter-sub ject^ variability. 

RESILTS 

Ejabh' of t^e exper^^^^K^ntal subjr>cts (in bofe-h TRD and TRNU groups) 

'11 



imoroved sifrnificalntly in reAdinir ability as measured by the Spache 
,ReadinK Diagnostic* Scales, avRraging as increase of l6.k5 months, 
.whereas for the control subjects at the reading clinic who recoived 
traditional*^ remedial instruction, -the comparable improvement was 1.28- 
months. This difference is sijrnif leant at the .01 level. The cognitive 
behavior modification group including dyslexic and non-dyslexic groups 
Improved in readinf^ achiovemont well over -^n entird Rrade level., for each 
of the three measure^: Word Recognition, Instructional Ldvel and Indopond 
Gnt Levoi^^ Scores from dyslexic subjects, collapsed across experimental 
cohdi^ions (T^D and JlCD)i showed a mean of 10,22 months reading improve- ^ 
mont, while non-dvslexlc subjects (THND and RCND) averaged 7.5 months. 
This difference did notioich significance. Therefore, improvement "for 
the two groups, collapsing across tralninft' Condition, is comparable, 
^nTt^^n reading ability over time for oaoh of the, four treatment .by 
diagnostic ^cdndi^ions is seen in Fif^uro 1, showing the moan pro- and 
pbsttost scores f or ^^3>.^ditions . Thn moan pre- and posttost scores 
for each condition in the ini^lvlS^^ Scales are displayed in 

Table 1. . \ 

For purposes of analysis a difforonco score was comoutod for each 
subject by sut>trac tinf^ his pro-test sLro from his posttost .score. These 
data wore then analy 5^od \:jy moans of a throo-way mixed analyois of var- 
lanco, with troatm<^nt condition, dia^mostic cntogory, and scaIg corving 
as the threfi factors. VAiilo thn significant tr^oatmont effect from the 
analysis of variance indicates that ti^o Staats proceduro resulted in 
a significant incronso in reading level over the control ^roup, it is 
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of interest to ask if the^control procedures resulted in any improvement 
in reading at all. In c^der to assess ^he effectiveness of the reading 
clinic intervention, a/one tailed T-te^f^a single mean differetice 
for the Reading Clin^-C Spache improvement scoreS (using the between terror 
term from the analysis of variance) ~waa- conducted. The mlan imprgvement 
of .1-.28 months /jas significantly different from zejo (T(l,8) = 2.5766 
p<.05>. Thus the reading center procedures ^efe demonstrated to have 
some effect in^ro'ducing reading ^achievement/ 

/ As^ in previous studies using the Staais procedure, the experiiehtal 
subjects" in this study exhibited excellent cooperation, attentiveness 
and. work behavior over the 40 hours of theit training, spread over two 
and one half months. In previous studies , training sessions lasted one 
half hour. In the present project, sessions lasted approximately one - 
hour. The procedures we-re powerful enough to maintain -attentive , diligent- 
reading behavior for an hour at a time. Two of the six experimental 
subjects' were shaped to one hour sessions over several sessions. 

The second major result, p# the training waS' a statistically sig- 
nificant improvement in perceptual and a^tentional measures for each of 

■ \ ' ■ 

the experimental subjects. The change over time in over-all , mean percep- 

tual scores for the TRD, TRND and oorre spending reading clinic coritrol 

groups is shovm in Figure 2. Pre- and posttest mean dijfferences for 

eabh of the five sub^lests for each treatment by diagnostic condition are 

depicted in Table 3." These data were also analysed by means-of a three 

way mixed analysis of variance. The token reinforcement procedures led- 

to an increase in perceptual, attentional«»scores of 15. 84" months for the 

TRD and- TOND ^roMps. The subjects in the reading clinic control condition 

showed a mean improvement of ,2.20 months, a difCerence significant at the 
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A.BEMVIORAL toERIMEj^AL AlSy:,YS|S OP OYSLEXIA >' .\ 

Martha Collette-Harris (U.S.A.) ' . University of Hawaii 

A behavioral analysis of specific dyslexia is contrasted with 
traditional' genetic, neurological and developmental theories 
which hold that the dyslexic 's inability to i;ead in line with 
expectations based on intellecttial fimctioning and decreased 
perceptual and attentional test scores are caused by a biological 
limitation. Two groups of six children aged nine and ten years 
comprised of dyslexic and non-dyslexic subjects were given either, 
traditional remedial reading treatment or behavioral therapy 
consisting of the Staats motivated Action heading Technique. 
Both dyslexic and non-dyslexic subjects receiving the behavioral 
intervention signif idantly improved in reading achievement to 
approximately the same degree and the dyslexic subjects improved 
in seireral perceptual and attentional measures as well. These 
results are taken to' support the- position advanced that the • 
specific dyslexia syndrome is subject to the laws of learning 
and can, be viewed as a fiinption of a deficient learning history. 
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Figure Caption. Figure 2. Detroit Test Score at Pre- end 
Posttesta In Months 
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•05 lev0l of confidence (F(l,8) = 6.481). Classification as dyslexic 
and specific subtest did not contribute differentially to improvement 
scores. *Thus, other main effects and interactions did not reach signif- ' 
icance. The mean increase in 'all four- groups on the Auditoiy Attention 
for Words \-jas 6.26 months; fop Auditory Attention for Syllables, ^.l? " 
months; for Visual Attention for Objects, P,42 months; for Vis):al Attention 
for Letters, 11.59 months; for Designs, 15»17 mpnths. For the TRD group, 
the mean improvement on those tests was 19.2 months; for the TRND group 
it was 12.47 months, a highly significant increase. 

Detailed comparison by subject for each treatment by diagnostic 
conditions of posttest mean Detroit subtest scores in years with chron- 
ological age is seen in Table 5« Each subject's age is compared i-rith his 
mean score from the five Detroit perceptual subtests. In each case -in 
the TRD group the averapcQ Detroit score is within two months of chron- 
ological age levol. In the roadinrr .clinic condition, dyslexic subjects 
are seen to avtjrago 28 mdntbs belTow chronolofrical aj^e level? 

PISCUSSION . ' 

Tho hypotheses based on the view that specific dyslexia is a complex 
cof^itivo deficit duo to Inadequate learning history v/ere supported in 
this study. Tho application of a functional reinforcer system in ,a cog- ) 
nitivo behavior modification program based on the systonatic application 
of loarnini? principles resulted in slp'nificAnt remediation of the central 
indices of dyslexia, reading retardation and percepttial, attentional deficits. 
While total remediation of the reading deficit was not d>::hieved, the im- 
provement of 16.6? months in ^0 hours of training, is hip:hly significant. 
Perceptual and attentional scoroa^^jjero brouf/ht to approximate chronological 
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age level. In other words, the effect of the experimental proc64ures . . • 
was to produce aRe equivalent perceptual and attentioml performance; ^ ^ 
from this result it can be seen that these dyslexic subjects would no 
lont^er be classified as dyslexic, or even learning disabilities cases, 
on standard examination. Moreover, they would escape the labeling process 
which according to recent evidence can have more harmful than beneficial 
effects for the labeled person (Lemort, 196?; Szasa, I96I). Clear, emper- . 
ical Kuidolines for diagnosing dyslexia are often lacking. la the absence 
of such guidelines , the label dyslexic. can be haphazardly attached, or 
shunned as lacking predictive, prognostic or theraputic value. Even in 
the face of direct Wdence of inadequate emperical validity, clinicians' 
diagnostic interpretations a;'e most resistant to change; for example, 
Goldfried and Ingling in 196/^ showed evidence that Hutt and Briskins (I96O) 
suggested internretatipns^ types of responses to the Bendor Gostalt 
Test lacked emperical validity. Nonetheless, the I968 revision of Hutt's 
manual continues to advance the invalid interpretations, as noted by 
Goldfried and Kent (1972,). Thus, a valid, reliable diagnosis of complex 
abnormal behaviors is difficult to obtain with certainty (Goldfried & 
Kent, 1972^ Goldfried & Pomeranz, l'?68; Kanfej: & Saslow, I965). 

The. sequelae of oven a valid diagnosis as dyslexic are less beneficial 
when the .traditional neurolof^ical model is employed. ' if, as Critchloy 
suggests, dyslexics remain dyslexic and continue throughout life to mal<e 
• characteristic errors inspite of apparent compensation ,. remediatifip/ efforts 
would apoear futile. If a defect is construed as genetic^ organic , it 
is not seen as amdlforable. Generally, tho^ outcome of a differential 
complex analysis of abilities in the dysle:dc is to pinpoint deficiency 
or a weak channel. Most 'renodial tpchniques favor teaching the child 
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through the stroma channel. A cirpiilar progression of inadequacy can 
be seen to result if, for example, for tho child with poor visual . 
perception, further ODp'oitunity to improve visual skills is sacrificed. . 

. The substantial nature of tho effectiveness of this method is under- 
lined by the fact that for severly reading retarded childreh, a negatively 
accelerated learning curve is generally found. That is, with each successive 
grade level, a. smaller- increment of leaminp; occurs- Continuation of the 
token program mieht be expeqted tO produce reading at grade level for 
these subjects. Further experimentation is required to determine the 
amount of time and course -of training required to produce grade level 

reading. ' • 

While explicit measures are unavailable on bther common behavioral^ ' , 
factors of dyslexia, such as -inability to concentrate, fluctuation of 
attention span and hyperactivity, Bubjocts all displayed a hirh dep^ree 
of sustained", attentive , participation in the reading learning situation 
over hundreds of learning trails'. A proportional decrease in inappropriate 
•behaviors is likely the logical consequence of the increase in -appropriate 
reading operants available and their motivated use. Actual empirical 
measures in subsequent experimentl\iay confirm this hypothesis'. Therefore, 
it is heuristic to statff the hypothesis more explicitly. Hyperactive, 
disruptive and inaporoprinto behaviors which often result in an administra- 
tive decision to romovo a child from tho normal school classroom may be 
mo'st successfully overcome not by extended efforts to deal with them 
directly, but instead by programs which increase the availability of 
appropriate behaviors. Disruptive and inappropriate behavior is still _ 
the most frequently observed target of applied behavioral analysis techniques 
(Hanloy, 1971; O.'^eary and Drabman, 1971) and soma of the best psychological 
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efforts have been directed toward such behavior* Many well"' designed and 
controlled token reinforcement prtfgraTns (Kuyij'ers, Becker & O'Leary, 
1968; Martin *et al, , 1967; O'^^aty et al. I969) .have reported reliable, 
decrease- in disruptive behavior after be^^avioijmodification through toJ<en ' . 
reinforcement, but typicafly with no resulting improvement in academic 
achievement. Simply reinforcing a child for sitting qM^tly may be 
shaping' day dreaming, inattentiveness , or any unspecified ^b&havior, and 
certainly has an equivocal or undemonstrated relationship to a complex, 
cognitive behavior deficit. On the other hand^ it:, has been shown here 
that dvslexic children can be trained to read, to attend,- to achieve and 
in doing so^ to increase perceotual ability. The larger papulation of 
leami^ng disabili.ty'^and behavioral ciisorder children might well benefit 
from the training not only in terms of increasing deficient appropriate 
behaviors, but also in terns of a proportional decrease in inappropriate 
behavior* In other words, perhap^ the traditional approach pf attempting 
to modifV disruptive behavior in order to increase academic behavior 
is backwards. The more comoelling alternative sugtrested here is training 
hyDeractive, disruptive children to read and therefore achieve academically 
and gain access to- the aporoDriate social reinforcers (grades, awards, 
achievement, aporoval, competition) in the classroom*. In this way, it 
may be. possible to reduce the freque?>cy of their disruptive unacceptable 
behavior also. ' . ^ ' ^ 

In this study both experimental croups (TRD and TKKD) improved ^o . 
an equal desrree on pe'rceptual 'and atrentional measures. In fact, as 
opposed to -prodictioii^ based on neiirological considerations, there was 
a. slight advantage for the dysloxics (19*20 months for 'the TRD group 



versus liA7 i/>o:pths ft>r>, the TRi© group). Statistically, tte differences 
on- entering between^the two groups did not cdhtribute to their differential 
ability to profit from the token reinforcement procedure s^^in te'rms of 
■ ^proveiftent in- abilities measured by the ' D^trc^it Test^. The fact that 
even this "slight advantage was sho;.n In the scores for dyslexics 'indicates 
a comparative acceleration of rate^ of learning or ;'leaming to learn" 
- phenomenon (St.ats. Brewer & Gross. I969). Continuation of the experimental 

procedures over a longer period of time would be interesting for this 
. compari'son, as we^l as for changes in the three WISC subtests often 
found correlated vath dyslexia (Coding, Digit Soan and Block Design), 
and their relationship to overall level of intellectual functioning. 

Accordinrr to the genetic positW of Critchley concerning the 
etiology.' of dyslexia, these deficit J should persist into adulthood; it 
™tp.ht be advanced from this position that the dyslexiOs in this experiment 
X,ere still dyslexic in fact, but. merely "compensating." The invincibility 
of such a- line of logic is its Manifest weakness, hdwever. To %he analyst 
of behavior, maMxig the hypothesis untestable by asserting that it is 
not measurable, or that measured differences do not indicate an inner 
'\<ihange, is a relatively futile position. The position that dyslexia is 
a neu-rologic/l, maturational lag sugge^ts-timt the behavioral deficit 
of soeiif^c. dyslexia is determined by a developmVrita; , pro-mapoed, individ- 
ual, biological predisposition or sequence. It is not assumed here that 
there can , be no neurological dif rerente? among dyslexic and non-dyslexib 
' children; "the issue becomes what ar6> the appropriate means changing 
•the behaviors, and thereby eliminating the deficits usually attributed^ . 
to'nourological dysfunction. Here it has been demonstrated that a complex 
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'-Ifehavioral rop^ertoire is subject to manipulation by learning theory- 
based duplication of a functional reinforcer system over a relatively, 
brief period of time 'In'^the life scan gf a child. If neurolopical , 
maturational diffei^enceg can 'then be construed not as as an innate sequence 
of bioloe^ical "unfoldinfi, but rather as a result of lack of learning, possible 
neurolopical differences can be expected. T)ius the conclusion fr<5^ this 

'.line of reasoning is th^t when Conditions of learning, oarti aula rly Re- 
inforcement variables, are appropriately arranged, learning takes place, 
loading to neurol^cal ''maturation" and attenuation of the lag in \ 
different abilities. ' - ' 

In summary the fact that these procedures exerted equal control 
over dyslexic and non-dyslexic children who wore severely reading retarded . 
suggest that the diat^nosis o/ dyslexia according to perceptual/lQ relation- 
ships, spocifi-city , and the dyslexia s:v'ndromG is not meaningful in torms 
of reading? remed}.ation and underlines thd imoortance of increased mot- 
ivation, odbtentional behavior and immediate reinforcement of effortful 
reading behaviors to oroduce readinp; achiovemont. The reading; deficits 
traditionally viewed as beinf/ due to pehetic orodisoosition , MBD and/or 
nourolof^ical lag are more Droductivoly viev/ed as learning history deficits. 
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